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PI 4« <7) ¥ ;i ^ ffl X ^ o 

y ha y ;uSa>#AlcoL^Tli. ±aE<»iiy Xfcy . 3t<*t4^^*t*r»4> 

26 
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& ^ o 

v5:7 x-;UX5^ #^AilRtLT, SPIE,vol.3797.m 3 1 7 

H r2.1Synthesis EMU 3& H*< ife If & H i> . AflJiil^S* 'D»*&0> :^ D =E 

- ix > * # A -r^ n t t? # ^ o 

-< > K — ;uS<7>#Alis L -C . Tetrahedron Letters. vol.40(1 999). 

>:?:7xzi;u7 5/»a>^A(*. lTs SPiE.voi.3797.|g 3 1 7 m 

r2.1Synthesis HTMU >&: i: A? fc (f ti ^ o t± f^i # ^§ (D □ ^ , 
25 v3^x-;U75>. t h + i>:J- h <J '^A. 2. 2' -t^X (S?:7xn;U7tx 

flft^3iE^-t±s ^jit?^8iSL, v :? x -;UT 5 / S A"r -5 - t *<-e # S o 1^ 

26 
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10 




(2) 



^^u/^^-r^u*. Ts^s, -hp^. vP^-t>--;u». 

^X- — Ar (3) 

f o 



15 n ttg«!lifc^^^o 
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K'jT7-ju. irh^v/-;u, :r^-ti-i/--'u. ^i-^^-y- v?t v^-ju. 

V-_;U^ f 'J > . ^ ' J ^ V 1/ . t° 'J 5 V > . tf 'J 5 K > . 

^t-jp-y-'fK. v'<>i;5^;j-3'x>. ^^x-rs^*"^/— -'u. 3?xi->xo>f5^ 

m-t 4oJSlTA«»* L < . 2 ofc-5 t^l±4 o;&<J: y LtNo 1 oa>Ji^(*M 

fi^(D^^^(DSlJSA^t, R r""®. r2°. r2^. r24 r25 

r28, r29. r30. r33^ R^^^ r35 ^jj^jy ^ ^^ < ^ it^1±<©S 
^*^e»R^ ®. r24^ r29^ r3 43j,<j. y^^l^l,,^ 

^ 37 x-;U^ ^» :^IHfe(»^J«l*. ##S:«Ri:LT Angew.Chem.lnt.Ed. 
Engl.vol.25(1986)No.12 (Dig 1 O 9 SM.-^. Tetrahedron Letters,vol.38(1997) 
(DM 1 4 8 7 M^Cifjb^felf e,*t'S>o *Sjg|«*tcl±PM5tli«4>, h U x:::;U^ 
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irhZL (tiiX'^^fi^A^. 1 ~ 1 o o 0 n momis^i^Mitix^c 

® ^ X :^ ;u df^ - t It ± ICIS 3SE m §S ^ -r 3f)^ / « ;U m 3iE ■V> ^ SiE m 3S S FB t^ s 

-f i> ^ ^ -e o 

— ffl3!)< 3 0 o // mjaTtDE^ff^roil^j&^ffli'^ ?>tL.^^/^4'--'ua)<fc 3 'tc:*:M'r 
jtA^ii^-efcy ,T^^-f h 'J ^ iii fulfil ic-g+i^ii ^A^fc^ 

;a S ti O B# i^ij S m a ^ . ^ - 7^ -f 7h It II m m ill S S i: (7) ll ^ a ^ . 
^lll$:<Dy^^-;b^^>5f t'A^&lf &ttS. 1515^ h 'J -J? 7. ^ ^ t -b -J^ ^ 

I X to ^ M <b 3t)« @ H r- fe -5 * f§ I Jfe It -5 fg 3fe * ^ ^ ffl L ^ / ^ -^^ ^ < 

32 
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5 2 -7>P^ t'7x-;H 4. 8 g ^ T H Ftl3 1?#«-7y^'.i/'> A 2 . 2g^ 

iB(:::5^^il$£»- 1 (8. 5g) ^ t# . 1 H-NMR(CDCI 3 .Ppm):7.8(d.2H), 
10 7.2(t.2H), 7.2(m.8H). 6.8(t.2H). 6.4(d,2H) 



l|]iifSl5'J2 (JIISS- 2<7)^lS) 

ffliNr - v-;Hb L, 25^t^-eM;:aA^ p> 5 o'cT?. 2, 4. -i^x^^u- 9 - 

15 ^;^:^it> h>1 3. 4 g <!:;Sr&$1±. ^ji-eiiaSL, 2, 4-vX5^;U-9 

i^m^mktz^vmmua^^^ ^^x-mmL. Tiacc^-r^^s- 2 (1 3. 

8g) ^mtzo 1H-NMR(CDCI3 .ppm):7.8{m,2H). 7.6(d.2H).. 7.4(m.3H). 7. 
2(m.2H). 7.1(t.1H). 6.9(s,1H). 6.8(t.1H). 6.5(d.1H), 6.2(s,1H). 2.9(m.2H), 
20 2.3(m.2H). 1.4(t,3H),0.9(t.3H) 

C2H5 
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mt^m- ^ (8. 5g)^i, 2-i>^nnnLi$'>^x-5 o''cn^it7±^ 

5 -TM^S- 1 '(13.1 g ) 1H-NMR(CDCI3 ,ppm):8.0(d.1H). 7.9(d, 

2H). 7.8(d,1H), 7.7(s,1H). 7.4(t,1H). 7.3-7.1 (m,5H). 7.0(s,1H)» 6.8(t,1H)v 
6.3(d,1H). 2.5(s,3H). 2.3(s.3H) 




10 

nmm^r c^^v+y u cbq-i) <o^^) 

2 -ypt bT^x^JUa 3 . 8 g *T H FtfT^iav^^-v^^A 3 . 4g^ 

ffltNT^ 'J — -\' -;Kbu. jJcc^T^iS*^ e) 5 o°c-e. 9 -^^i/^j-uy > i s . 

OgtSiS^-tt. ^i£TMSL/> 9- (2-e7x::i;U) -9-7JU*Uy- 

aiss- 1 (18. 5 g) «^2t. jfcic. siies- i (15. 8g)&i. 2 

-vf^POX^^y^fTfS OTCT^-fbTiZ^^-^U 8 . 6 g tlgflSTJUS A 1 4 

7 g i:JK/S^S1±. ;^;iT-^iaSU. 2, 2' -vT-k5^;U-9, 9" -7.)dU\d 

:7;w5j-u> (11. 2 g) cov^T-b^^^wi* (2. 3 g) «:v;i- + -y- 

20 >«1'T?6 0*C-C1-7S>' - 2 -"Ih^^ Uy^JI/TKT^UT^t K2. 0 g. 7K^ 
-fb* U r> A 1 . 6 g i:JEJEB$1±.S^-ei!ftSU.TiBlc^f -fb^^lB Q -1(1. 
5g) ^#fco 1H-NMR{CDCI3 ,ppm):9.4(d.2H). 8.6(d-d.2H), 8.1(d,2H)» 8. 
0(t.4H)» 7.8(d.2H). 7.8-7.6(m,12H). 7.4(t.2H). 7.2(t.2H), 6.8(d.2H) 
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BQ-1 




BQ— 2 



BQ-2 : 1H-NMR(CDCl3.Ppm):9.39(d.4H), 8.72(d,4H). 8.27(d.4H). 8. 
03(d.4H), 7.84-7.55(m.24H), 7.32(d-d'd.4H) 




BQ-3 



10 



B Q - 3 : 1 H-NMR(CDCI 3 .ppm):9.36(d.3H) , 8.72(d • d.1 H) . 8.66(d • d.2H) . 
8.24(d.1H). 8.23(d.2H). 8.12-8.03(m.6H). 7.87-7.49(m.21H). 2.46(s,3H) 



15 



6 {y i-a >mm{^ (Phen-1) <D^m) 

(5. Og) $i?^4^-9->*-e60''C-C*8-TSy-7-:^/ 
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TiaiC^-r P h e n - 1 (5. 8 g ) ^ t# o 1 H-NMR(CDCI 3 ,ppm): 
9.2(d.2H). 8.8(d.1H). 8.5(d.1H). 8.2(m.3H). 8.1(t.2H), 7.9(t.2H). 7.7-7.5(m. 
8H), 7.4(m,1H). 7.3-7.2(m.5H). 7.1(s.1H), 6.8(t.1H). 6.5(d,1H) 



mmmy (:7x:^> kp u >^»f* (p h e n - 2) (D-^m 

^ h^y jL=i)uyi ^ > 2 . 5 g . ^^b7J^5 riOAa. o a g , tg^bT^z5=• 
;^1. 22ml $1, 2— V^PPX.^i>10OmllCjHl^» MS'C 1 • 5 ^ 

^ ^ > 1 . O 3 g t:mtzo H-NMR(CDCI3 .ppm):7.86(d.4H). 7.35(d,4H). 7. 
24(m.10H) 

JiiiE(Dv7-b^JUT^ h^77x:::.;uy'Si:/1.0g ^ vTj-^-y- > 4» 6 0°CT? 
S-TSV-V-^r^'J >*;U7t?T;U7' t H 1 . O 6 g s J\^Mft± 'J -t^A 1 . 
O g i:El5$-t+, 5Si£-e«!i31L. TSBI:i7R-r P hen-2 (1. 21 g) 
fco H-NMR(CDCI3 .Ppm):9.21(d-d.2H). 8.31-8.19(m.8H). 8.07(d,2H). 7. 
76(q,4H). 7.62(d-d.2H), 7.50(d.4H). 7.39-7.20(m,10H) 



mmi^\Q (7 x-j- > h P 'j (Ph6n-3) (D^Rfe) 

2, 2'-v^3>p^t::7x— ;u2. 5g.3-7H2^;i'::'x - ;u7t? o >it 3 . 

9 g . 2 M^^:^ h'J'!?A21ml. ^h7^>^. (hU :? x =. ;U /fs X 7 
/<^i?':7A(0)0. 37g^1. 2-':;^h^*>X^>200mllCjlD^. 





Phen-2 
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-fx ( 3 -T-b^JU7 x^;U) lf:7x-;UO. 57 g$^§fco C<Di>T-fe^ 

;uf^o. 5 7 g $v;j-^-9->tf 6o''c'e8-r5y-7-dF-/ 'J >*;u7Ht;u 
xtKo. 6 3 g . U OAO. 6 g t iSfS^lt, ■^Ji'^MSU. TSa 

5 (cn^vt-P h e n - 3 (0. 7 6g)$»f=o H-NMR(CDCI 3 .ppm):9.20(d ■ d. 
2H), 8.43(d.2H). 8.16(d-d.2H>. 7.79(d.2H). 7.61-7.26(m,18H). 7.17(t,2H). 
6.77(d,2H) 




Phen-3 



10 Illi£0ll9 (-7 x-^> hP 'J >^#f* (Phen-4) 0)^1$) 

6, 6' -t*7. ( h 'J ^'-'U:^)- a ^ ^ >^''l'^ — r^. 3' 3', 

3' ^^)\^- ^ , T -xeoe'f>y>2. 5 g . 4-T-tr5=-^u3? 

i^;U7KP>^2. 2 g. 2M^m:»- h'J't^AI 2m I , ^ h7#X ( h 3? 
i.-)[^l^7.-7 -f>)/Oi^'>-^(0) O- 40g$ t.;UX> 5 O m I . y 

RfS^^Tt^. ^^-^toSUe. 6'-ex(4-T-ir^;u7xx;u)-3, 3. 

. 3', 3' _^|,^/^;U-1. 1 • -7. fP t*<>^*> 1 - 5g^f#t=« - 
a> vT-b^->Uf* 1.50 g $i?:4-4r-y->'t" 60''C-e8-TS/-7-^y'J> 

*;u7t?T;u7^t K 1 . 2 6 g. *^ib* u -t^Ao. 9 g <tRiS5Fii, is^-eiia 

20 ® L. TieiC:T^-r P h e n - 4 ( 1 . 4 O g ) * # t= „ H-NMR(CDCI 3 .PP 
m):9.21(d,2H). 8.35(d.4H). 8.25(t,4H). 8.09(d.2H). 7.80-7.59(m, 12H). 7.3 
4(d.2H), 7.24(d.2H). 2.46(d.4H). 1.52{s.6H). 1.46(s,6H) 




Phen-4 
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mmm 10 (7x:^:/hP'j >mmw (p h o n - 5) ay-^m) 

3rp'<^>4. O ^-(bTJUS-OAS . 3 g . *ge7H2 5^-/l^ 2 . 0ml 
$1, 2-v^7PPX^t>200ml [zmfL.mi^'Q 1- 5B#ra,?JiL\-C60''C 

h u T-tr^^^n* 1.41 g ^i>;t-^-9->*-e 6 o^c-e 8 -T 5 / - 7 - Jf 
y 'J >*;u7t5T;w7* t K 1 . 5 o g . jicM^b* 'J "t^A 1 . sst^mt-^.n 

gfel^MSLv TSCw^f Phen — 5 (1. 32g) ^#t=o 




Pherr-5 



10 IIKE#>J 1 1 (:7 x:^> h o 'J ( P h e n - 6 ) (O^fiE) 

2. 2' -vT-i2^Ju-9. 9' ep t*:7;U3j- U> 1 . 5 2 g ^ v:*-4r 

■9->ctJT? 6 O^C-?? 5-r5/-6-^ / U ;U7t?T JU-X t K 1 . 3 1 g . * 

^<b* 'J 't? A 1 . O g i:Sf&*-l±,'S^-e^l!lSL.TSI^5^-r P h e n - 6(0 . 

2 9 g) H-NMR(CDC13 .ppm):9.57(d.2H). 8.99(d- d.2H). 8.57(d- 

15 d.2H). B.11(d-d.4H). 7.98(t,4H). 7.84(d.2H). 7.81(d.2H). 7.61-7.56(m,4H), 

7.45(t,2H). 7.18(t.2H), 6.84(d.2H) 




mmm 12 i>>mmp^ (xPM-dNTR) (d^iS) 

20 mmm7iztim\^tzy3mvmtzi>T-iz^}\-^ h^:? x^^b^i ^ >o . 7 7 g 

38. 
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^ 2-75/— zi^>7;Uf^tK0. 5 1g. 7kM'fb* U A 

O. 7 6 g <»: Jg)J;^F-|±. ^/*j67?M31 Ls TiB(-^-^T P M- d N T R ( O . 8 

2 g),^^#fco ^ H-NMR(CDCI3 ,ppm):9.12(d-d,2H), 8.27-8. 16{m,8H), 8.0 
0(d,2H). 7.49-7.44(m,6H). 7.34-7. 23(m.10H) 

5 . - 




TPM-dlVITR 



mmmi 3 

I T oMB^^mm^ 1 5 0 n mJta*-i±fc**^x«^s (mmi- (W) 1 
5 Q yn.'m'Fi£—Amms>) ^ a o x 4.0mm i^tjoiff.x-^/^^i/':/ ^tTotc„ 
10 # t)tu/=^*5^r-b h 5 3 ^ 'j > 5 6 " T?#>tf 1 s^^mm'^m^}^ u 

15 T. •^■rm—<DiE^i}i.xm^m tvxmy ^ a '>t -> (cuPa) $ion 

m^«L. ?i#^L\rm^<DiEfl.$aaili-!: Lr N. N' -i?:7x-;U-N. N' 
-ex -1. 1' -v:7xzi;u-4. 4' -':;7'5> (.a — 

NPD) ^50nm«MLfc. gi^J^t^r^TfePSP^J-^Tl^x h*t^i: 

LTh'JX (S-dF-yU/^h) 7';U5-':7A(in) (A I qS). K — h 

20 ^ntLX 2, 3, 5. 6-^h^tKP-9 - (2-^>*/5^TV/'J;U) - 
4r/'Jv/ - [9. 9a. 1-gh] (^"^'J^-l) ^fflL^■C. K 

— /^>h*«1. 0 w t %{C3£i:^ J: ^ 2 5 nm <Djl$lc*a^ Ufco olH-em 
^fH.SIMi: UTTSB(C^-r E T M 1 ^ 2 5 n m 0 $ (Ci^^ L « 51 0^ T 
'J 5^ -t? O . 2nm K— e^-?"" L. m'^iZT )\^ S^-t^A^I 50n L 

25 xmmtL. 5 X 5mm'^a>*^^i^^Lfco m^l^HIStO-f Pi-^fbTKT^^S' 
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^Jl^lte. O 7 e V. ^A^mite 7 2, **^X$E^;agli2 1 9 "C . )%^^^it 

tt, 1 O V(Z)BP/)DmE-^. lf-<7ift:^j!)«5 2 3nm O K-/«> htfil4lc» 
5 -:5 < imfe^pfeA«?#?>;h.> ^(i3 s 0 o o cd/m ^ -0 o o ^f=. CKT) 




ETM1 



10 Jtl^^JI 1 

m^iiiiup <t UT A I q 3 ^ffll^fcJil^l*ll^s<5lJ 1 3 t± < mmizLx^ 

3fem^$<^MLfco A I q 3 (D'r:4-><b7KT>V-VJKi5. 7 9 e V. 
(±459. **^X$E^;SJSI± 1 8 Ct-efeSo :ia)5e5fe^q=-;5^eif±. 1 0 v<z> 

15 t>*t. f§^jSiJgl± 6 0 0 Ocd/m^ ^ifeofco 

It^i51l2 

J: Lr 2 . 9-i?>i^;U-4. 7-v:7i^)U-1. 1 O - :7 x 
:^>1>P'J>(BCP) ^fflt^tcKlM-ftlllififl 1 3 t±<^m^zLxm^M'¥■ 
20 ^f^SllLfco B C POT-r :?|->^b7K-f->v-\';K± 6 . 2 e V. »^MI± 3 6 O , 

tr— -17 5 2 3nm (7) h*fM(cfto* < j^€ifl3fe3b<# c>H> ilifei^ 

ffil* 1 2 0 0 Ocd/m^ T?fcot=„ L*^L3&:A<e,, C (Z>f§3te^^(7)®^^ 5 O 

25 tzo 
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f6$tePSP^^4. 4' -ex (N u tfy2:-j\. (cbp) t 
I- y X ( 2 -3? tf 'J •< 'J i5':7A§i*t: ( I r ( p p y ) 3 ) (DjM^ 

5 m 'J v-!? A||f*0>-i-^g 8 wt%) $r 2 Onm a>J?$SS Ut=Kl^l±^il'l5>l 

10 

mmm 1 5 

LrTIBCl^-r EM 1 ^ffl t^fc J2lHI**JI5^ 1 3 <i: ^ < l^*llf:i 
-':7ifig3&<4 6 3nm (DEM 1 lcS':5< «fefl3^*<#?>H. lil3fe)SiSI*8 O O 




EM1 



ll£&0)J 1 6 

fl^feMSP^^n-xX htt*4t L-C 1 . 4-i;'yH-2. 5-tfX(3. 5-5? 
20 ^^^U^Oi^^U) -3. (4-^5^;U3?x=.;U) ^PP [3, 4-c] 

eP-;u (DPP-1). K-/^:> hW*4i: LTTlBCl^-r EM 2 ^fflL>X-. 
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EM2 



Jt^^ 3 

mmm i 7 

6 . 1 4 e V. 6 6 3. V Xfe^aJStt 1 5 O'C-^ fc-So 

mt&m 1 8 

3. (1-±:7^JU) eOP C3..4-C] eP-;U (DPP-2) 

IS!l5i5>J 1 9 

Tftx h*^*s^t LT 1 . 4-e>>rh-2. 5- v'<:^v;u- 3 . 6-ex(i 

-^37^;u) t°p p [ 3 . 4 - c 3 f p-;u (D P P - 3 ) ^fflUfcijiil-ii^ 

jfi0>i 1 6 t±<,mmizLx^i/tm=Ft:wmi.tzo 
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;u) - 3. 6 - fx (1-:h375^;U) epp [3, 4-c] tfP-;U(DPP 

-4) ^fflt^fcu^H(±llJ£^5'J 1 6 pi#(cux^3fem^^fiFiiufco 

UStB^J 2 1 

5 7t-xX h*t*4<!: Lr 1 , 4-v>rh-2. 5-v3:^;U-3, 6 - tf:^ ( 1 - 
t°PP [3. 4-c] t°P— ;U (DPP- 5). K — > h *t *4 <»: 

CHa 

EMS 

H,C CH3 I 

10 

mmm 22 

Tt^X ht**4 t Lr 1 . 4-V'^h-2. ( 4 -y ^JU^> v>U) - 

3 . 6 - If X ( 1 - ( 4 - h 'J ;u) tf p p [3 , 4 - c ] ep— ;u 

(D p P - 6 ) ^ffll^fcK^$1•lillliS0>J 2 1 i:^< l^»|:iLXSI3fem^-^f^SI U 

15 fc o 

:^mm(om^mm^m^&^^M^\^mm Ltz.mMm 1 6-2 2 (D^m 

20 

lim0'J2 3 

Lr4, 4 -i?7;U7hP - 1 . 3. 5. 7, 8 / 4 -7t?^- 3 
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a. 4 a - vTif--r ^-^'-bV (PM- 1 ) $ K— ::'';1^A^*0. 5%lZt£^^ 

'?izmi^.n^mMmt:mc< bq - i ^mi^tzi>j.9^itmmm i 3 tmm^i^ 

5 8 0 0 Ocd/m^ -eJ^ofco 
Hlfi^ 2 4 

A I q 3 $ 1 5nm (Omt\z^ L-CTSB(~^t- E TM 2 

10 $ 3 5 nm <D11^ Lfco 51 #^t^r 'J ^ t7 A$ 0 . 2 nm K— t'^^" Ls 

ft^lwT/US 1 5 Onm Lri^^i: L. 5 x 5 m m ^ <D*^=- ^ 
mLtzo1^^^mma>'f^>itn(y^:yiy\^J\^lt5 . 9 7 s V. 6 O 9 . 

15 




ETM2 



miF«^j@l*t^i L-CB C P ^ffiL^f=m*f (*IIJI5«!I2 4 i:^< I^^JC LTfl 
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mmm2 5 



10 



15 



2 4.2 ^<n^^t:\3Lm.mt^^x%^ ic^-To 



iij 2 6 

-':7 jK^/)<4 6 5nmEM4lcS^< Wfef§3feA«»e>H.3i3fe^SI*1 2 0 0c 
d/m^ . :^3feSftJ^I* 1 . Ocd/A t?ifeofcc :^§^m(r> ^> V =^ y U 




EM4 



#C»tLfc7b^, ^3tilJtl*1 1 Ocd/m^. ^3fe^.Jl*l*0. 1 cd/A tc6 
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llli(Ei5!l2 7 
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